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" i TITLE OF THE INVENTION 

AUTOMATIC ANALYZER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an automatic analyzer 
for carrying out quantitative/qualitative analysis of living 
body samples, such as blood and urine. More particularly, 
the present invention relates to an automatic analyzer that 
is flexibly operable, for example, in adaptation to an 
urgent sample or a STAT (Short Turn-Around-Time) sample. 

2. Description of the Related Art 

Automatic analyzers for automatically carrying out 
quantitative/qualitative analysis of living body samples, 
such as blood and urine, have become very popular primarily 
in big hospitals and clinical laboratories or analysis 
centers where many patient samples require to be processed 
in a short time. Depending on the processing capability 
required, large-, medium- and small-sized various automatic 
sample analyzers have been developed. In a large-sized 
analyzer capable of analyzing many samples, particularly, a 
plurality of sample containers containing samples are held 
in a holder called a sample rack, and the sample rack in 
such a state is conveyed to a plurality of analyzers by a 
conveyer line. Upon an analysis engineer just loading the 
sample rack into a sample rack entrance, an analytical 
process is carried out in an automatic manner until output 
of the analysis result. 
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In such a situation, because the sample racks are 
conveyed and analyzed in accordance with the sequence in 
which they have been loaded into the sample rack entrance by 
the conveyer line, a problem occurs in how to convey an 
urgent sample requiring urgent analysis to the analyzer with 
priority. One usual solution to cope with such a problem is, 
for example, to prepare a separate sample rack entrance 
dedicated to urgent samples. In practice, however, the 
problem is not yet satisfactorily overcome for the reason, 
e.g., that because of samples differing in degree of urgency 
from each other, it is necessary to set the priority order 
among the sample racks loaded into the sample rack entrance 
dedicated to urgent samples . 

With the view of overcoming the above-mentioned problem, 
JP,B 8-33402 proposes an automatic sample analyzer in which 
a sample conveyer line has an outward trip and a return trip, 
a general sample is conveyed through the outward trip, and a 
calibration sample and an urgent sample are primarily 
conveyed through the return trip, so that the calibration 
samples and the urgent samples, which require to be measured 
at certain time intervals, can be sampled and analyzed at 
proper timing. 

SUMMARY OF THE INVENTION 

It is, however, supposed that even the automatic sample 
analyzer disclosed in the above-cited JP,B 8-33402 cannot be 
sufficiently adapted for dealing of urgent samples depending 
on the circumstance of individual requests for sample 
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analysis. In other words, actual urgent samples differ in 
degree of urgency from each other. For example, the degree 
of urgency ranges from a level at which one urgent sample 
requires analysis to be started at once by deferring 
analysis of another urgent sample that is currently under 
sampling for the analysis, to a level at which an urgent 
sample requires analysis to be carried out just prior to 
general samples. 

With the automatic sample analyzer disclosed in the 
above-cited JP,B 8-33402, even upon an analysis request for 
an urgent sample at the former level, the analysis of such 
an urgent sample cannot be started until the analysis of 
another sample already set on the conveyer line is finished. 

Accordingly, it is an object of the present invention 
to provide an automatic analyzer which can shorten a waiting 
time to analysis, particularly, for a sample having a high 
degree of urgency. 

To achieve the above object, the present invention is 
constituted as follows: 

An automatic analyzer comprises an analytical module 
for analyzing a living body sample; a conveyer unit for 
conveying sample racks to the analytical module and 
conveying sample racks, for which sampling has completed, 
from the analytical module; a sample buffer capable of 
holding a plurality of sample containers containing samples, 
supplying desired ones of the sample containers held on the 
sample buffer to the conveyer unit, and receiving the sample 
containers returned from the analytical module through the 
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conveyer unit; a sample supply unit for supplying samples to 
the sample buffer; and a sample collection unit for 
collecting samples from the sample buffer. 

The analytical module is, for example, a biochemical 
analyzer in which a reagent and a sample are mixed with each 
other and quantitative/qualitative analysis of an ingredient 
in the sample is carried out by measuring a change in color 
of the reagent, an immunity analyzer in which a sample is 
mixed with a reagent containing a marker ingredient capable 
of specifically bonding to a target ingredient in the sample, 
and quantitative/qualitative analysis of the marker 
ingredient is carried out, or a nucleic acid analyzer for 
carrying out analysis using a reagent which specifically 
hybridizes with a target nucleic acid. However, the 
analytical module is not limited to those examples and may 
be any other suitable device so long as it can analyze 
living body samples . 

The term "sample rack" means a rack on which one or 
more sample containers capable of containing samples are 
loadable. The sample container may be of the any suitable 
type, e.g., a test tube or a blood collecting container, so 
long as it can contain a sample. A typical example of the 
conveyer unit has a structure in which a base supporting the 
sample racks thereon is movable in itself like a belt 
conveyer, or in which the sample rack is held by an arm, a 
claw or the like to be able to slide on a base without 
moving the base itself. However, the conveyer unit may have 
any other suitable structure so long as it can physically 
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move the sample racks . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a layout view of an automatic analyzer 
according to a first embodiment of the present invention. 

Fig. 2 is a processing flowchart for a sample rack in 
the automatic analyzer according to the first embodiment. 

Fig. 3 is a processing flowchart for sample analysis in 
the automatic analyzer according to the first embodiment. 

Fig. 4 is a block diagram of a control system in the 
automatic analyzer according to the first embodiment. 

Fig. 5 is a processing flowchart for an urgent sample 
in the automatic analyzer according to the first embodiment. 

Fig. 6 shows a slot assignment window for a first rotor 
in the automatic analyzer according to the first embodiment. 

Fig. 7 is a layout view of an automatic analyzer 
according to a second embodiment of the present invention . 

Fig. 8 is a layout view of an automatic analyzer 
according to a third embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
System Construction 

The construction of an automatic analyzer according to 
a first embodiment of the present invention will be 
described below with reference to Fig. 1. 

In Fig. 1, two rack trays (not shown) are removably set 
in a general sample loading unit (rack loader) 3. Each rack 
tray can contain a. number of sample racks 13 side by side. 


5 


The sample racks on each rack tray are pushed out to a 
supply line (first conveyer line 6) one by one using a 
movable lever (not shown) that is horizontally driven by a 
lever driver part (not shown). The sample rack 13 shown in 
Fig. 1, by way of example, is a box- shaped container holder 
and contains five sample containers. However, the shape of 
the sample rack and the number of sample containers loadable 
therein are not limited to those employed in this embodiment , 
and various variations can be made so long as the sample 
rack 13 is able to contain one or more sample containers and 
to move on the conveyer line . 

The sample rack 13 loaded in the general sample loading 
unit 3 holds sample containers containing general samples 
that are not particularly classified as ones having a high 
degree of urgency. An urgent sample loading unit 5 is 
disposed in the upstream side of the supply line (first 
conveyer line 6) on which the sample rack 13 is movable. 
Loaded into the urgent sample loading unit 5 is a sample 
rack holding sample containers, which contain urgent samples 
requiring processing results (e.g., analysis results) to be 
urgently obtained. The sample rack set to an urgent sample 
receiving position in the urgent sample loading unit 5 is, 
as described later, conveyed to and analyzed in an analysis 
unit (1 or 2 ) with priority over the sample rack conveyed 
from the general sample loading unit 3. 

A conveyer system for conveying sample racks comprises 
a first conveyer line 6, a first rack rotor 7, a first line 
switching unit 8, a second conveyer line 9, a third conveyer 
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line 10 , a second line switching unit 11, a fourth conveyer 
line 22, and a second (rack) rotor 12. The first conveyer 
line 6 conveys sample racks among the general sample loading 
unit 3 or the urgent sample loading unit 5, a sample rack 
collecting unit (rack unloader) 4, and the first rack rotor 
7. The first conveyer line 6 is movable in both-way. The 
first rack rotor 7 has slots formed therein to be able to 
hold twenty sample racks 13. The term "slot" means a space 
for holding the sample rack 13 in it. The first rotor 7 
serves as a junction for sending general samples or urgent 
samples to the third conveyer line 10, but it may also have 
slots for temporarily receiving the sample rack under 
sampling or the sample rack in a sampling standby state for 
temporary evacuation when the urgent sample is loaded. 
Further, the first rotor 7 may always hold a sample rack, 
which contains a QC (Quality Control) sample used for 
ensuring the analysis result and a calibration sample used 
for calibrating the analysis system, so that those samples 
can be measured as required or periodically by the analysis 
unit under operation. In addition, the first rotor 7 
functions as a re-analysis buffer for holding a sample rack, 
for which sampling into the analysis unit has completed, to 
be ready for a request for re-analysis. The request for re- 
analysis is a request for carrying out the analysis again to 
ensure reliability of the analysis when the analysis result 
is outside the range obtained from the ordinary analysis. 
The request for re-analysis is not designated by a system 
operator for each sample, but it is issued based on a 
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judgment automatically made by the analysis system on the 
analysis result. The sample rack on the first rotor 7 is 
taken in by the first line switching unit 8 for transfer 
onto the third conveyer line 10. The third conveyer line 10 
is a line for conveying the sample rack to a sampling 
position for the analysis unit. The right end of the third 
conveyer line 10 serves as the sampling position for the 
analysis unit. While samples in one sample rack are under 
sampling, the first line switching unit 8 can keep a next 
sample rack in a standby state at the left end of the third 
conveyer line 10. The sample rack for which the sampling 
has completed is transferred onto the second conveyer line 9 
or the fourth conveyer line 22 by the second line switching 
unit 11. The sample rack having been transferred onto the 
second conveyer line 9 is returned to the first rotor 7 
through the first line switching unit 8. If the samples in 
the sample rack 13 are requested for ISE (Ion Selective 
Electrode) analysis, the relevant sample rack is loaded onto 
the second rotor 12 through the fourth conveyer line 22. 
When the ISE analysis is completed for the sample rack 13 on 
the second rotor 12, the relevant sample rack is returned to 
and placed on the first rotor 7 through the fourth conveyer 
line 22, the second line switching unit 11, the second 
conveyer line 9, and the first line switching unit 8. The 
sample rack for which all of the required analysis has 
completed is collected into the sample rack collecting unit 
4 from the first rotor 7 through the first conveyer line 6. 
Fig. 6 shows, by way of example, a slot assignment 
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window 110 for designating how 20 slots of the first rotor 
are used. The window of Fig. 6 is opened by a computer 100 
for operation which is shown in Fig. 4 illustrating the 
configuration of a control system, and information set on 
the window is transferred to a computer 101 for control to 
actually operate the first rotor 7. The slot assignment 
window 110 has input fields 112 corresponding to the 20 
slots. Each input field is a combo box for data entry in 
this embodiment , but it may be a box in which characters , 
etc. are entered in an ordinary manner. Upon a combo button 
being depressed, a slot assignment pull-down menu 114 is 
displayed which includes items "Loading of General Sample", 
"Sample Rack Waiting for Re-Analysis", "QC" , "Calibration", 
"Loading of Urgent Sample", and "Evacuation for Loading of 
Urgent Sample". Any one of those items is selected by using 
a mouse pointer 113. "Loading of General Sample" means that 
the relevant slot holds the general sample rack. "Sample 
Rack Waiting for Re-Analysis" means a slot assigned to the 
sample rack that is waiting for a judgment of re-analysis 
after processing of the analysis. "QC" means a slot for 
holding a QC sample. "Calibration" means a slot for a 
calibration sample. "Loading of Urgent Sample" means a slot 
for receiving the sample rack containing urgent samples. 
This slot is usually held in a vacant state. "Evacuation 
for Loading of Urgent Sample" means a slot to which the 
sample rack located on the third conveyer line 10 and held 
under sampling or in a sampling standby state is temporarily 
evacuated when an urgent sample is loaded. 
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In the system of Fig. 1, two kinds of analysis units 1 
and 2 are disposed as sample processing units along the 
conveyer path between the general sample loading unit 3 and 
the sample rack collecting unit 4. The analysis unit 2 is a 
sample processing unit, also called an ISE analysis unit, 
for analyzing electrolyte ingredients in a measuring section 
where ion selective electrodes are arranged. A sample is 
pipetted from the sample rack 13 on the conveyer line into a 
sample dilution container set in the analysis unit 2 by 
using a pipette nozzle 20 of a sampling device. Then, the 
sample is diluted with a diluent and is introduced to the 
measuring section for analysis of various ions, such as 
sodium, potassium and chloride. 

Movement of each sample rack will be described below 
with reference to Fig. 2. 

If the sample in a sample rack to be analyzed is a 
general sample, it is set on a sample tray, which is then 
loaded into the general sample loading unit (A001). If the 
sample rack contains an urgent sample, it is set, though not 
shown, on a sample tray and loaded into the urgent sample 
loading unit . Each of the sample racks having been loaded 
into the sample loading unit waits for its turn so that they 
will be successively sent to and analyzed in the analysis 
unit. When its turn for analysis comes around, the sample 
rack is pushed onto the first conveyer line and then placed 
on the first rotor (A002). On the first rotor, the sample 
rack waits for until a vacancy occurs on the third conveyer 
line (A003). When a vacancy occurs on the third conveyer 
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line, the sample rack is pushed to the first line switching 
unit and is transferred onto the third conveyer line (A004). 
If the sampling position is vacant, the sample rack is 
conveyed to the sampling position for sampling into the 
analysis unit (A005,A006). After the completion of the 
sampling, the subsequent flow of movement of the sample rack 
changes depending on whether the sample in the sample rack 
is requested for ISE analysis (A007). If there is a request 
for ISE analysis, the sample rack is transferred onto the 
fourth conveyer line by the second line switching unit and 
is conveyed to the second rotor (A008). The second rotor is 
rotated to bring the relevant sample rack on the second rack 
into a sampling position for the ISE analysis unit. In the 
sampling position, the sample is pipetted into the ISE 
analysis unit (A009). Upon the completion of the ISE 
analysis, if there is a vacancy on the first rotor, the 
sample rack is moved back to the first rotor (A010) where it 
waits for determination as to whether re-analysis is 
necessary or not (A011). If there is no request for ISE 
analysis (A007 ) , the sample rack is transferred onto the 
second conveyer line by the second line switching unit and 
is conveyed to the first rotor where it waits for 
determination as to whether re-analysis is necessary or not. 
If it is determined for the sample rack waiting on the first 
rotor for determination as to the presence or absence of a 
request for re-analysis that the analysis is completed with 
a satisfactory result and the re-analysis is not necessary 
(A012), the sample rack is transferred from the first rotor 
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onto the first conveyer line and is collected into the 
sample rack collecting unit (A013). If there is a request 
for re-analysis, the computer returns to A004 and executes 
again the processing subsequent to A004. 

The analysis unit is a sample processing unit in which 
a sample and a reagent are mixed with each other to develop 
a reaction, and a solution colored with the reaction is 
measured by an optical measuring device such as a photometer. 
Fig. 3 shows, by way of example, processing steps of 
analysis carried out by the analysis unit. In initial 
operation (reset), assignment of reaction containers, etc. 
are performed (B001). The reaction containers are arranged 
along the circumference of a reaction disk. First, each of 
the reaction containers to be used in the analysis is washed 
(B002), and water-blank analysis is carried out to confirm 
that the reaction container is usable (B003). After the 
confirmation, the water in the reaction container is sipped 
and discarded (B004). Then, the sample is pipetted into the 
reaction container (BOOS), and a first reagent Rl is added 
to the reaction container, and the sample and the first 
reagent Rl are churned with each other ( B006 , B007 ) . 
Subsequently, reagents R2 to R4 are added and churned at 
intervals of predetermined periods of time in a repeated 
manner (B008 to BOO 13). Depending on the kind of analysis, 
those reagents are not used at all, or only a part of them 
is used. The analysis reaction is usually carried out as a 
3-minute reaction, a 4-minute reaction, a 5-minute reaction, 
a 10 -minute reaction, etc. However, any other suitable 
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period of time may also be selected for the analysis 
reaction . 

The sample rack collecting unit 4 collects, on a rack 
tray, the sample racks which contain the samples having 
finished the analysis and which have been conveyed to the 
sample rack collecting unit 4. When the sample rack arrives 
a collection line disposed in the sample rack collecting 
unit 4, it is positioned to an inlet of a drive tray by a 
rack moving unit, which is operated by a belt, and then 
pushed onto a corresponding rack tray by a rack pushing unit . 

Fig. 4 shows, by way of example, a control system 
necessary for controlling the analytical module system 
described above. An operation computer 100 is used for 
operation of the overall system. The operation computer 100 
includes a keyboard for inputting analysis information and 
sample information, a pointing device such as a mouse, etc., 
and displays necessary information on a display as required. 
A control computer 101 installs a real-time OS therein to 
operate the analytical module system at proper timing. The 
control computer 101 is connected to a motor drive circuit 
102, a DI/DO board 103, and an A/D converter 104 for taking 
in analyzed data. Motors controlled by the motor drive 
circuit 102 drive the first to fourth conveyer lines, the 
first and second rotors, the first and second line switching 
units, sample nozzles 19 (see Fig. 1), reagent nozzles 18, 
ISE sample nozzles 20, etc. The motor drive circuit also 
controls a syringe, an electromagnetic valve and so on for 
controlling the sipping and breathing-out operations of each 
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nozzle. Sensor inputs of a temperature sensor, a position 
sensor, a liquid-level sensor, etc. are connected to the 
DI/DO board 103. 

The operation carried out upon loading of an urgent 
sample will be described below with reference to Fig. 5. 
The operation is divided into a process for evacuating and 
restoring the sample rack which is under processing as a 
general sample, and a process for interrupt analysis of an 
urgent sample. When executing the evacuation/restoration 
process for the general sample, it is required to wait for 
the end of sampling of the general sample that is under 
sampling at that time (C001). Because a plurality of 
analysis items are usually designated for one sample, the 
sample is pipetted into the reaction containers placed on a 
reaction disk corresponding to the designated number of 
analysis items. If the sampling of the general sample 
currently under sampling is interrupted for analysis of an 
urgent sample, the reagents, the washing liquid, the 
operation time, etc. are uselessly wasted. In this 
embodiment, therefore, an interruption for analysis of the 
urgent sample is made after all steps of the sampling for 
the general sample currently under sampling. Even if a 
sample to be subjected to sampling still remains in the 
general sample rack, the general sample rack is evacuated 
for interrupt analysis of the urgent sample rack at timing 
at which the sampling step shifts from one to another sample. 
Because the evacuation position for the sample rack in the 
sampling suspended state is prepared on the first rotor, the 
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relevant general sample rack is transferred onto the second 
conveyer line by the second line switching unit and then 
returned to the first rotor (C002). Likewise, the sample 
rack held in the sampling standby state on the third 
conveyer line is also evacuated to the first rotor (C003). 
In this respect, the first line switching unit and the third 
conveyer line may be constructed to be movable in both-way 
such that the relevant sample rack is directly evacuated to 
the first rotor through the third conveyer line and the 
first line switching unit without passing the second line 
switching unit. This modification is intended to cut down a 
time required for the evacuation process by carrying out 
both the evacuation processes for the sample rack in the 
sampling suspended state and the sample rack in the sampling 
standby state in parallel. 

In parallel to the evacuation processes for the sample 
rack in the sampling suspended state and the sample rack in 
the sampling standby state, the urgent sample rack is 
conveyed to the sampling position. When the urgent sample 
rack is loaded into the entrance of the urgent sample 
loading unit 5 (C010), it is conveyed on the first conveyer 
line and then placed in the urgent sample slot on the first 
rotor (C011). In the urgent sample slot, the urgent sample 
rack waits for the completion of the evacuation processes 
for the sample rack in the sampling suspended state and the 
sample rack in the sampling standby state (C012). Upon the 
completion of the evacuation processes, the urgent sample 
rack is transferred onto the third conveyer line by the 
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first line switching unit and then conveyed to the sampling 
position (C013). Thereafter, the urgent sample is processed 
in accordance with the control flow subsequent to A00 7 in 
Fig. 2 (C014). 

On the other hand, when the sampling of the urgent 
sample is started, the sample rack in the sampling suspended 
state, which has been evacuated on the first rotor so far, 
is transferred by the first line switching unit to the 
sampling standby position on the third conveyer line (C004). 
Upon the completion of the sampling of the urgent sample, 
the relevant sample rack is moved to the sampling position 
at once to resume the sampling of one or more samples which 
have not yet been subjected to sampling (COOS). 

The construction of an automatic analyzer according to 
a second embodiment of the present invention will be 
described below with reference to Fig. 7. 

In this second embodiment, the second rotor 12 in the 
form of a solid of revolution in Fig. 1 is replaced with a 
box-shaped unit (hereinafter referred to as a "second buffer 
unit") disposed on the back side of the analysis unit 1. 
With such an arrangement, the size of the overall system 
according to this second embodiment is smaller than that in 
the first embodiment, and a more compact analysis system can 
be provided. 

The second buffer unit includes a plurality of 
independent lines 31 which are extended parallel to the 
second conveyer line 9 and are movable in both-way. The 
sample rack 13 for which the analysis has completed is 


16 


transferred from the fourth conveyer line to the second 
conveyer line 9 by the second line switching unit 11 and is 
conveyed to a second buffer unit entrance 32 with the second 
conveyer line 9. A third line switching unit 33 is disposed 
at the second buffer unit entrance 32 and transfers the 
sample rack 13 into the second buffer unit. Each of the 
lines in the second buffer unit can hold a plurality of 
sample racks 13 independently of one another. Also, at 
least one or more vacant positions are left on each line. 
For example, when the sample rack 13 is to be placed 
anywhere on the last line, the vacant positions on the lines 
prior to the last line are all aligned with the second 
buffer unit entrance 32. Then, the sample rack 13 having 
been conveyed to the second buffer unit entrance 32 with the 
second conveyer line 9 is placed in the designated position 
on the last line by the third line switching unit 33 after 
passing through all the vacant positions of the lines prior 
to the last line. The sample racks 13 may be placed in the 
second buffer unit in regular order from the most front line 
or at random. Anyway, the positions where the sample racks 
have been placed are stored in a storage. The sample rack 
13 stands by in the second buffer unit until the analysis 
results of all samples set in the sample rack 13 are 
obtained. With the second buffer unit thus constructed, as 
with the first embodiment, it is possible to access the 
sample racks 13 in the second buffer unit at random and 
hence to efficiently process the sample racks 13 for which 
the analysis results have been obtained. Furthermore, the 
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sample rack 13 for which the analysis result has been 
obtained is returned to the second conveyer line 9 by third 
line switching unit 33 with the aid of the vacant positions 
in a way reversal to that described above. If there is no 
request for re-analysis, the sample rack 13 is collected 
into the sample rack collecting unit 4 through the first 
rotor 7. On the other hand, the sample rack 13 which is 
requested for re-analysis is transferred from the second 
conveyer line 9 onto the second conveyer line 9 again by the 
first line switching unit 8, and is re-analyzed on the 
required items by the analysis unit 1 . In the analysis 
system of this second embodiment, because the second rotor 
is replaced with the box- shaped second buffer unit, the ISE 
analysis unit 2 is disposed on the side near the first rotor 
7. Stated another way, the ISE analysis unit 2 is disposed 
on the upstream side in the analysis system. Therefore, 
when the sample is requested for ISE analysis, the ISE 
analysis can be carried out on that sample prior to the 
ordinary analysis. Sampling for the ISE analysis may be 
performed directly from the sample held on the first rotor 7 
or performed from the sample moved into a lead line (not 
shown) which is provided in the ISE analysis unit 2 for the 
purpose of sampling. Such a modification in the manner for 
the ISE analysis is similarly applicable to the first 
embodiment. As an alternative, depending on how the 
analysis unit 1 and the ISE analysis unit 2 are jammed in 
analysis schedule, it is possible to select which one of the 
ISE analysis and the measurement required in the analysis 
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unit 1 is first carried out. In the case of carrying out 
first the ISE analysis and then the measurement required in 
the analysis unit 1, the sample rack 13 is conveyed to and 
analyzed in the analysis unit 1 through the same route in 
accordance with the same control flow as those in the first 
embodiment. Upon the completion of the analysis, the sample 
rack is conveyed to the first rotor or the second buffer 
unit where it waits for until the analyzed result is 
obtained. 

The sample rack containing the calibration sample, the 
quality control sample, etc. , for which re-analysis is not 
required, is transferred from the fourth conveyer line onto 
the second conveyer line 9 by the second line switching unit 
11 after the end of sampling into the analysis unit 1. Then, 
that sample rack is moved back to the first rotor 7 with the 
second conveyer line 9 and then collected into the sample 
rack collecting unit 4 . There is a risk that a processing 
load is concentrated on the second conveyer line 9 because 
it serves to convey the sample rack 13 from the first rotor 
7 to the analysis unit 1, to convey the sample rack 13 for 
return which has finished the analysis, and to convey the 
sample rack 13 from the second buffer unit for re-analysis 
or return. In view of such a risk, the most front line in 
the second buffer unit may be operated as a line dedicated 
to return of the sample rack 13 so that the processing load 
is distributed. 

The construction of an automatic analyzer according to 
a third embodiment of the present invention will be 


19 


described below with reference to Fig. 8. 

In this third embodiment , the second rotor is replaced 
with a box-shaped second buffer unit disposed on the back 
side of the analysis unit 1 as in the second embodiment. 

The second buffer unit includes a line 34 which is 
extended parallel to the second conveyer line 9 and is 
movable in both-way. The line 34 is driven by a belt on 
which partitions are provided to form a plurality of lines. 
Each of the lines can hold a plurality of sample racks on it . 
The first and second line switching units 8, 11 are movable 
up to the last line in the second buffer unit. The sample 
rack 13 for which the analysis has completed is transferred 
to a line entrance 35 of the second buffer unit by the 
second line switching unit 11. With rotation of the belt, 
the sample rack 13 is received into the second buffer unit. 
Sample stoppers 3 7 are disposed at sample rack delivery 
exits 36 of the respective lines independently of each other, 
and the belt is continued to rotate until the sample rack 13 
strikes against the corresponding sample stopper 37. The 
sample racks 13 may be placed in the second buffer unit in 
regular order from the most front line or at random. Anyway, 
at what number position on which one of the lines each of 
the sample racks has been placed is stored in a storage. 
The sample rack 13 stands by in the second buffer unit until 
the analysis results of all samples set in the sample rack 
13 are obtained. 

The sample rack 13 for which the analysis results have 
been obtained are delivered as follows. For example, when 
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delivering the sample rack 13 at the head position in the 
most front line, the first line switching unit 8 is first 
moved to the position of the most front line in the second 
buffer unit. The sample stopper 37 in the most front line 
is opened, and the belt is rotated to convey the sample rack 
13 into the first line switching unit 8. The sample rack 13 
is then returned to the second conveyer line 9 by the first 
line switching unit 8. If there is no request for re- 
analysis, the sample rack 13 is collected into the sample 
rack collecting unit 4 through the first rotor. On the 
other hand, the sample rack 13 which is requested for re- 
analysis is transferred from the second conveyer line 9 onto 
the third conveyer line 10 again by the first line switching 
unit 8, and is re-analyzed on the required items by the 
analysis unit 1. 

Since there is a possibility that the sample rack 
having been at the second position on the most front line is 
positioned ahead of the corresponding sample stopper 37, the 
belt is temporarily rotated in the reversed direction to 
move the relevant sample rack backward. Thereafter, the 
corresponding sample stopper 37 is closed and the belt is 
rotated again forward until the relevant sample rack strikes 
against the sample stopper 37. 

When delivering the sample rack 13 at the third 
position in the last line, processing steps are executed as 
follows. In a similar way to that described above, the 
sample rack 13 at the first position in the last line is 
transferred to the first line switching unit 8 and is 
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returned to the second conveyer line 9 . The first sample 
rack 13 having been returned to the second conveyer line 9 
is conveyed to the second line switching unit 11 with the 
second conveyer line 9. The second line switching unit 11 
transfers the first sample rack 13 again to the last line in 
the second buffer unit such that the first sample rack 13 is 
placed at the tail position in it. Simultaneously, the 
sample rack 13 at the second position in the last line is 
transferred to the first line switching unit 8. At this 
time, the first line switching unit 8 is already moved so as 
to position on the last line. Then, the second sample rack 
13 is placed at the tail position in the last line through 
the same processing steps as those described above, and the 
third sample rack is transferred to the first line switching 
unit 8. Subsequently, the third sample rack is conveyed to 
the sample rack collecting unit 4 or the analysis unit 1 . 
With the third embodiment thus constructed, random access to 
the sample racks placed in the second buffer unit can be 
realized although the efficiency is inferior to those in the 
first and second embodiments. 

According to the present invention, in an automatic 
analyzer with high performance, a sufficient area for use as, 
e.g., a re-analysis buffer, can be ensured while realizing a 
compact system size. Also, the automatic analyzer is 
promptly adaptable for an analysis request for an urgent 
sample. Further, flexible operation of the automatic 
analyzer can be achieved by assigning slots formed on a 
rotor to various roles at the operator's discretion. 
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